More than most others in the United States, the American Indian population is distributed widely across the lower 48 states, with a signifi cant number residing in rural, isolated, and impoverished areas (U.S. Census Bureau, 2000) . The scattered nature of many of these communities increases the likelihood that American Indian residents lack access to timely and relevant health education materials. The power that health information can instill is a key component to successful management of personal health issues, with both published and technology-based educational materials contributing in positive ways to prevention, early identification, and treatment in health care (Detmer, 2003) .
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Telecommunication technology promises to bridge the large gaps in geography and culture that impede tribal communities' access to necessary heath care, especially as the "digital divide" narrows and even broadband and wireless technologies become available in rural America (Luger, Stewart, & Traxler, 2002 ). Yet local community members often do not possess the technical knowledge or experience to eff ectively use such resources, or they have limited skills that are adequate only for implementing applications and programs designed by others who live and work outside of these communities. Hence, Native people often have yet to fully use their creative energies to adapt these evolving technologies to meet tribal needs and priorities. The goal of this project was to equip Native community members and local health professionals with the means to do so.
Research organizations such as the American Indian and Alaska Native Programs (AIANP) at the University of Colorado at Denver and Health Sciences Center have implemented many projects to address health issues. Such projects, however, often refl ect Federal funding priorities rather than local needs. As a result, local priorities are undervalued, and the projects' abilities to address local health care concerns are dramatically reduced. As explained next, the AIANP recently sought to remedy this relative lack of focus on local concerns and lack of capacity to address such issues by providing community members with the technical training to develop multimedia-based projects of local relevance.
Native TeleHealth Outreach and Technical Assistance Program
The Native TeleHealth Outreach and Technical Assistance Program (NTOTAP) resides within the AIANP's Center for Native American TeleHealth and TeleEducation (CNATT) and focuses on the transfer of technical knowledge to community health advocates and professionals.
This program promotes the development of multimedia-based products that address local health care priorities. The NTOTAP was designed to accomplish three goals: a) increase community members' access to health care resources, b) provide the technical training to develop health care resources, and c) promote capacity building and sustainability at the local level. Here, we describe the process, structure, and outcomes of the NTOTAP during its initial 18 months of implementation.
Given the rapid evolution of technologies applicable to the health sciences and the uneven distribution of services in American Indian communities, many providers, planners, and administrators working with this special population are unaware of the potential of these new technologies or lack the skills needed to use them. The NTOTAP off ers two instructional tracks designed to increase local communities' access and ability to use the resources available through distance health and education. The fi rst track focuses on increasing the number and competence of local community health advocates. It focuses specifi cally on members of tribal communities who have a paraprofessional-level of interest in technology and possible applications for outreach, health education, and prevention activities. Here, we emphasize the general principles behind the technologies, provide experience with the operational aspects of both independent and integrated applications, and share examples of how other communities have employed these technologies to address local health concerns.
The program's second instructional track focuses on increasing the number and competence of health professionals from American Indian communities using technological resources. This program enables community health professionals to conceptualize, design, implement, and evaluate applications of their own invention. Projects developed by the fi rst group of participants included a video providing descriptive information on Hepatitis C, an interactive CD-ROM for elementary school students focusing on the eff ects of alcohol and other drugs on the body, and a Web site and brochure campaign sharing a variety of birth control methods available to a particular community.
Planning and Structure
The initial planning year began in June 2003, at which time a core program team composed of Denver-based AIANP staff was created. The team fi rst focused on the development of the participant application process and related materials (described in more detail below). The team agreed that a comprehensive application which gathered information on professional experience and education would be necessary. In addition, applicants' writing skills and health topic experiences were ascertained through a required 500-word essay. Once these materials were in place, the team shifted its energies to the development of the training curriculum that was scheduled for implementation in January 2004.
Application Process
Application materials were developed in two phases. First, the team created a brochure that included general information about the CNATT and NTOTAP. CNATT's four components -distance education, research, clinical care, and training -were briefl y described; the majority of the brochure specifi cally focused on the training component of NTOTAP, with detailed information provided regarding the structure and expectations of the program. The brochure also included a perforated form that the reader could complete, remove, and mail to request more information and an offi cial application packet.
AIANP staff distributed brochures and logo-imprinted ballpoint pens during the fall 2004 student registration process at various tribal colleges and universities in the western U.S. In addition, staff handdelivered application packets and brochures to local community health organizations. This information dissemination process was highly successful and encountered few, if any, issues. Students welcomed receiving the pens, which helped them complete the school registration process. In a few cases, applications received were directly related to the student fi nding the pen post-registration and viewing the Web site for more information.
In the early fall of 2004, general meetings were scheduled at four locations near the communities in which the brochures were distributed. These meetings promoted the program to interested participants. Directors of the AIANP fi eld offi ces in these communities, accompanied by several Denver-based staff , led the meetings and reviewed the NTOTAP program. Suffi cient time was reserved at the end of each meeting for a question-and-answer session.
By the application deadline (October 1, 2004), 12 individuals had completed application packets. Table 1 describes the backgrounds and interests of the applicants. The NTOTAP team met to discuss and prioritize the applicants for follow up and possible interviews. Applicants identifi ed as having a clear, identifi ed interest and relevant community experience focusing on a local health priority, as well as basic computing skills were interviewed by all Denver-based NTOTAP staff . The purpose of the interviews was to gain a better knowledge of the individuals' experiences in their areas of interest, assess their computing skills, query their ideas on how their projects could aff ect local communities, and assess their competence to carry out a project over an extended period of time working with a mentor located at a distance. After NTOTAP staff discussed these interviews in a subsequent team meeting, the candidates were notifi ed of their acceptance status by the end of October. Ultimately, nine recruits were identifi ed for the initial cohort -three community health advocates and six community health professionals, representing two geographic regions (South Dakota and Washington state). 
Structure of Program
The program goal for each participant was to develop a multimedia-based project focusing on a local health priority. NTOTAP supported this goal by providing fiscal resources, mentorship, technological resources, and technical training.
Fiscal Resources
Financial support was available to each participant and included: a) regular, monthly compensation; b) resources to cover all travelrelated expenses for Denver-based trainings; and c) a generous project development and dissemination budget. Examples of items purchased with project funds included hardware, software, subscriptions, project participation incentives, travel related to community evaluation and project dissemination, and consultant payments for work related to project completion but outside the realm of the NTOTAP program expertise (e.g., artwork created for CD-ROM cover).
Mentorship
Operational and technical mentors were assigned to each participant. The operational mentors' role was to oversee the project management and budgetary aspects for each participant. In addition, the operational mentors provided guidance, advice, and answers to non-technical questions throughout the program. Technical mentors, in contrast, had specifi c experience with diff erent technologies and provided all instruction during training and project development. In addition, technical mentors worked closely with participants, monitoring project status, answering technical questions, and providing guidance on all topics related to project development (including those that were initially outside the technical expertise of the NTOTAP staff ).
Technology Resources
In August 2002, the AIANP moved into a new home -the Nighthorse Campbell Native Health Building (NCNHB) -on the Fitzsimons Campus of the University of Colorado at Denver and Health Sciences Center. The NCNHB, a $13.3 million, 48,000-square-foot facility, brings the most recent advances in Internet-based store-and-forward technology -as well as real-time, interactive videoconferencing methods -to bear on AIANP program objectives. In addition to offi ce and conference space, the NCNHB includes state-of-the-art clinical, educational, and media production studios to support telehealth/tele-education activities, which are coordinated through the CNATT. The NCNHB houses a 1,863-square-foot Multimedia Production Suite on the second fl oor, including a multimedia production lab, authoring/training room, two video editing rooms, a sound recording studio, and a video recording studio. It is central to all multimedia development, audiovisual support, media production/transmission, computer support, World Wide Web technical assistance, CD-ROM distribution, and digital archiving activities. The suite supports a variety of activities: a) digital video editing, which includes adding titles, voice-overs, and still images; b) scanning of slides, fl at art, and x-rays, as well as manipulation/enhancement of these images; c) PowerPoint production, which includes adding music, pictures, and videos to PowerPoint fi les; d) creating slides of x-rays, scans, books, fl at art, and photocopies; e) creating video, audio, and graphic fi les for Internet, CD-ROM, or DVD applications; f ) DVD production; g) QuickTime VR 360-degree photography; h) assistance with presentations, publications, grant proposals, community outreach projects, and research documentation; i) Web site development; j) computer-based training, including interactive courses and CD-ROM workshops to facilitate distance learning opportunities; and k) data archiving.
In addition to use of this state-of-the-art facility, each NTOTAP participant was loaned the following equipment for the duration of the program: a) Windows-based Dell Latitude D500 1.3Ghz laptop, b) Canon GL-2 MiniDV camcorder with accessories, c) Marantz PMD-222 Professional Mono Portable Cassette Recorder, d) Sony MVC-FD200 digital still camera and accessories, and e) HP Deskjet 5150 printer.
Technical Training
The development of the training curriculum was completed during the planning year. An integrated approach was used during the fi rst four months of the program -all nine participants attended training in Denver at the same time. This approach allowed the NTOTAP staff to cover general concepts that were applicable to all participants regardless of the technology used for their projects. This early stage was followed by a series of trainings that brought subsets of participants to Denver to focus on diff erent technologies and, ultimately, each individual project. The initial training began in January 2004 and introduced the community health advocates and professionals to project management ideas and budgetary concepts. In addition, during this meeting the aforementioned laptop computers were assigned to all individuals. These computers facilitated project completion and e-mail communication with NTOTAP staff (which participants accessed through local community Internet service providers). Introductory sessions with each participant's operational mentor rounded out the fi rst month's training.
During these initial trainings, each participant spent time in discussions with NTOTAP staff and local community stakeholders regarding the appropriateness of their chosen health topic. One Community Health Professional (CHP) came to the program intending to focus on domestic violence. However, as her research and discussions with the local community stakeholder progressed over the fi rst few months of the program, this CHP determined that information focused on Hepatitis C was in greater demand in her community. Upon closer review, the CHP was able to identify a lack of Hepatitis C-specifi c content within her community and she altered the focus of her project accordingly.
All participants returned to Denver monthly through March and completed training in the identifi cation of health-related materials for content development, an introduction to still photography and digital cameras, and a beginner's look at the Macromedia Fireworks and Inspiration applications. NTOTAP staff determined that still photographs would most likely be used in each project regardless of technology; thus, at this training, a digital still camera was checked out to each participant for use throughout the program. The second training concluded with work time to develop project storyboards using the Inspiration application. (Storyboards are a sequential series of illustrations, stills, rough sketches, and/or captions -sometimes resembling a comic or cartoon strip -of events that outline the various shots or provide a synopsis for a proposed story.) Inspiration is a software application in which the user can visually map each segment of an entire project with its action, characters, and script. Participants were also assigned homework that was due by the beginning of the following training. The goal of the homework was to review the concepts introduced at the training, encourage participant interaction, and promote further investigation of topics presented at the training. WebCT, a distance education platform, provided the participants with an asynchronous method to complete homework, discuss training topics, and share relevant information throughout the program.
During the third month of training, the participants worked closely with project staff to solidify the technology they intended to use for their project. As their ideas became more concrete, they were assigned to one of two NTOTAP staff for technical mentorship. Both technical mentors had signifi cant experience in one or more technologies, including Web development, video production, and interactive CD-ROM development. The overall group training during the third month focused on the ability to share information with communities and stakeholders using Microsoft PowerPoint and Publisher software.
Beginning in April 2004, the participants were scheduled for training based on their project technology. Three separate two-day training sessions were scheduled throughout the month focusing on Web design, video production, or interactive CD-ROM development. During these trainings, participants met individually with their technical and operational mentors to ensure that all aspects of their projects were on target (e.g., content, budget, storyboard). Training continued in this manner through June 2004 in order to provide a solid foundation for the development of projects.
Finally, in July 2004, individual training sessions were scheduled; these continued throughout the remainder of the program. The focus of this work time was specifi c to each project and allowed the technical mentors to assist with the continued development of new content and the editing of existing material, as well as to provide feedback and instruction. Table 2 provides a list of tasks that were completed during these training sessions specifi c to each technology. These individual sessions allowed the technical mentors to provide training on diff erent aspects of the technology that focused specifi cally on the needs of the individual project. The outcome of these meetings was a draft of the project ready for internal review and the community evaluation phase of the program.
Project Evaluation
Draft projects were reviewed and evaluated using three diff erent methods. NTOTAP staff and an outside medical consultant provided individual reviews for each project. These reviews were detailed and thorough; each included feedback regarding aesthetics, content, grammar, and technical problems. Appendix 1 shares an example of both the internal review and medical consultant review of the Hepatitis C video project. The technical mentor for each project gathered all feedback and, after discussions with the project team, identifi ed which revisions were required and which were optional/recommended, allowing the CHA to determine whether the optional/recommended changes would contribute to the project. Participants made revisions to their projects based on this feedback. At the completion of this step, participants developed evaluation materials to gather similar feedback at a community-wide level. This four-to six-week community project evaluation phase included the use of focus groups, community meetings, one-on-one interviews, and direct observation. No two methods of gathering this information were identical for any of the projects. Information gathered was more general in nature and focused on the cultural relevance of the project and how successfully the developer was able to share the content (see Appendix 2 for evaluation example). At the conclusion of the community evaluation phase, each participant returned to Denver to complete fi nal revisions based on the feedback. In general, the majority of revisions covered aspects such as terminology clarifi cation and inclusion of more resources that could be used for further research.
Project Duplication and Dissemination Plans
The fi nal phase of development consisted of media duplication, production of fi nal marketing materials, and creation of communitywide dissemination plans. Video-based projects were duplicated in either the VHS and DVD formats, depending on the authors' preferences and the perceived availability of technology within their communities. Based upon the number of copies needed, duplication was either done in-house using a CD-ROM label-making kit or was outsourced to a local media duplication company. The process to duplicate CD-ROMs was identical to that used for the video-based projects.
Dissemination eff orts varied among the participants. As an example, 25 copies of the Hepatitis C video described in this manuscript have so far been distributed to local community organizations for staff and patient education. Recipients of the video include Public Health Nursing, the Indian Health Service Hepatitis Program, the Hepatitis C Screening Study, the General Health Clinic, the local police department, and the juvenile detention center. In addition, the participant planned to distribute the video at local school health fairs in the winter of 2006.
Results / Lessons Learned
Eight of the nine participants successfully completed projects in one of three technology areas -Web site , interactive CD-ROM, or video. (The unsuccessful participant was terminated mid-way through the program due to lack of performance.) Projects included the following:
• Interactive CD-ROM for elementary school students focusing on the eff ects of alcohol and other drugs on the body;
• Video providing preventive and descriptive information on Hepatitis C;
• Web site and brochure campaign focused on a variety of birth control methods available in the local community;
• Interactive CD-ROM sharing Native insights and information on diabetes;
• Video presentation on stress management packaged with a journal, pedometer, and nutritionally and culturally appropriate cookbook;
• Information and tracking Web site for students participating in an after-school Native running program;
• Video describing interventions for teachers dealing with student behavior management in the classroom setting;
• Interactive Web site focusing on an epidemiological data collection and its importance in determining the eff ectiveness of health delivery services and medical interventions for American Indians in an urban setting.
Although the majority of the participants successfully completed a multimedia-based project using technologies and information new to them, as with any fi rst-time program there were lessons learned and areas identifi ed for change. These issues are outlined below, and changes are being implemented for future cohorts.
• Require all participants to sign a copy of the NTOTAP Frequently Asked Questions (FAQ) list verifying that the list was read completely. The FAQ provided information related to travel, monetary compensation, supervision, evaluation, project copyright, and meeting attendance. This list was continuously revised throughout the program as issues arose.
• Identify back-up trainers for all internal and outsourced trainings. At the initial program meeting, an NTOTAP staff member became very ill and was unable to conduct her training. Fortunately, the project director had reviewed the training protocol and was able to fi ll the vacancy, but less formally than the team would have liked.
• Increase the timeframe of the program for community health advocates to 18 months. The 12-month instructional track for the community health advocates was inadequate to develop the caliber of project expected in this program. Because the fi rst cohort had little to no experience with the technologies shared in the program, bringing them to a point where they could work with only a moderate amount of technical support was nearly impossible. The additional time needed to bring participants up to speed in their technologies cut into the program evaluation phase, leaving time for only a moderate number of revisions.
• Increase the number of outsourced trainings to allow internal NTOTAP staff time to provide individual assistance to each participant between trainings, rather than using this time to develop future training material.
• Conduct participant performance evaluations every three months and provide a one-month grace period within which to resolve any issues. At the end of the grace period, if performance issues remain, the person will be terminated from the program. Without a formal evaluation and termination timeline in place, a participant could be given many opportunities to rectify poor performance all while being paid a consistent monthly compensation.
• Require that a local community stakeholder sign an agreement to participate in a mentorship role, as well as to review project development on a regular basis. Without a formal agreement in place, NTOTAP staff is unable to verify that the project content and medium are appropriate and will meet the needs of the community, or that project dissemination will be supported.
• Purchase Mac-based laptops so that participants developing videos can work on their projects at their convenience either at home or during the training time in Denver. Without this equipment, participants developing videos can only work on their projects during the scheduled trainings in Denver.
• Pay compensation at the completion of identifi ed project development milestones, rather than on a monthly basis. This structure -as opposed to consistent monthly compensation -would greatly improve compliance with homework and project deadlines, .
• Allow for each technical mentor to make at least one trip to each participant's community (most important for those producing videos). Participants developing videos frequently voiced the need for assistance when they were shooting their video footage. In reality, it takes multiple individuals to address the many elements of video production, including the camera, lighting, sound and aspects of the interview process.
• Include suffi cient time to evaluate the eff ects of the completed projects on the participants' communities. Due to the program's time constraints, NTOTAP staff was not able to fully evaluate the impact of the projects -a major factor in determining the program's overall success. For the second cohort, suffi cient evaluation time has been built into the project, and methods are being developed so that the eff ects of the projects can be assessed and compared.
Summary
The Native Telehealth Outreach and Technical Assistance Program is a unique opportunity for local Native community members to use their creative energies in the development of appropriate and culturally relevant projects to disseminate health care information. The majority of participants from the initial year's cohort successfully completed multimedia-based projects focusing on a wide range of health topics.
Ultimately, the acquisition of this relevant and culturally appropriate health information will benefi t local communities and it is our hope that the fi rst cohort of community health advocates and professionals will use their newly acquired technical skills to develop additional health-related projects, as well as share their knowledge with other community members.
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